Glypican 3 binds to GLUT1 and decreases glucose transport activity in hepatocellular carcinoma cells.
Glypican 3 (GPC3), a member of heparin sulfate proteoglycans, is attached to the cell surface by a glycosylphosphatidylinositol anchor and is reported to be overexpressed in liver cancers. In order to identify GPC3 binding proteins on the cell surface, we constructed a cDNA containing the C-terminal cell surface-attached form of GPC3 (GPC3c) in a baculoviral vector. The GPC3c bait protein was produced by expressing the construct in Sf21 insect cells and double purified using a His column and Flag immunoprecipitation. Purified GPC3c was used to uncover GPC3c-interacting proteins. Using an LC-MS/MS proteomics strategy, we identified glucose transporter 1 (GLUT1) as a novel GPC3 interacting protein from the HepG2 hepatoma cell lysates. The interaction was confirmed by immunoprecipitation (IP)-WB analysis and surface plasmon resonance (SPR). SPR result showed the interaction of GLUT1 to GPC3c with equilibrium dissociation constants (K(D) ) of 1.61 nM. Moreover, both incubation with GPC3c protein and transfection of Gpc3c cDNA into HepG2 cells resulted in reduced glucose uptake activity. Our results indicate that GPC3 plays a role in glucose transport by interacting with GLUT1.